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(54) CATALYTIC TEMPERATURE CONTROL METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a device for 
minimizing the gross hydrocarbon emission rate emitted from a ^ 
catalytic converter in an exhaust gas passage in an internal 
combustion engine and to provide a method and a device for 
diagnosing deterioration of the hydrocarbon conversion efficiency of 
the catalytic converter. 

SOLUTION: A gross hydrocarbon emission rate diagnosis device is 

provided with a temperature sensor which is connected to a catalytic '^4.^ ^ W 

converter 1 6 and generates output signals expressing the catalytic *^ 
temperature and a controller 22 which receives the output signals 
from the temperature sensor and improves the output signals into 
such a state as having a response time shorter than a second. The 
controller 22 adjusts one or a plurality of parameters of an engine 12 
so that, when the catalytic temperature is lower than the catalytic 
converter 16 operation temperature, the catalytic temperature is 
raised, and adjusts one or a plurality of parameters of the engine 12 so 
that, when the catalytic temperature is higher than the catalytic 
converter 1 6 operation temperature, the hydrocarbon emission rate 
from the catalytic converter 1 6 is minimized 
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HC:tf7>cD4Scai«iaMtt. x>>^>©^a/iJSs|£tit^x 
^^itfCcfcoT. x>v>HC«^m;^xMffijia$«e 

tt. §ttAtl?.*l5x>>?>l!if^©feJ6(cltlitWjiA/fc* 
-^J'c5''f 5 >i/5-i£^^tb, ■?-tl(CcfcOx>v?>««im 

ii-r. 

[0 0 2 9] n-;i.HX^^-hWM®x>>?>HC»^ 



(8) 



!t#M¥ 1 1 -3 2 4 6 5 



«. n-jUHX^- t,^A/Ftt (A=l. 

0, ,'^'X=5° ATDC) ^mm-r^$)^i^mmm7c(D 

MT^mmm%:fix (tt^u ju/w y;yx (ft 

0. 9. .^^=2 0' ATDC) *ffi«-r-5*%i^fcse 
ox.>i^>m'miij;:z/mmm<mm (ecox>v>$ii 

3) iJiyt^^-^ji./t'f y (ft^4) HCiJttHWJtgi*^ 

sstm^-tn^^nT'n-y h-rsTPHc (GOEM) (ft 

U2) :feJ;U^TPHC (GECO) (ft^4) ?&f*Lfc 

S 4 cDft^Srlt^-r S :n i »c«fc -3 Tm«5^'f y:^? 

f<ftt-5C:a:*«T€?S. L*»LT, 0 5 H. OEMiJjcC/^ 
CO 0 3 0] ig6«. l^MSx>>J>i 2«g^^:tfXSS»c 

Ea^?n, ias-fe>-y-2 o^-&*.f^fflia*Sr*-rsMii 

^fcUXD. m 2 O^B 1 0 ^mmt^m l * Hr^^r 

teSrfi»J5^-r-5%)©-e*-5. x-y-jxai^W) (10 0) iz 
0 1) , n>hD-^2 2izmm-^n^m.^-ii>-^2 0 

Stittit^n-S (7.5^-;/7'l 0 2) . 

fpffltaaj: 0 fefgitn^. 3>hD-^2 2tiEco«j 

C/^X > V > AW AX?5»Sr-^ trx > >W)^n ^^ — ■^ 
<r>'pt£.< iih~-on^mwV. ^n\z^Ki:r.yi>y\t.Wf- 

%iJ7.<Dm^(nmm^noj;:,o\zWiV^r^ {x^yzfi 

0 3) , 

[0 0 3 1] BIS (CS^$n^J;3(C. OEM3itJP«5B§© 
TT (ft^l) , 3-JH>'X5'-KMPBl4'(C*3lt.2.teSK 

iff^mi ox:/^, x>5^>*^ft^^T^ra&•5t€r2 0° 

atc??ffif -S.X>>'>i!lfp^^^ro^|/,f^^ff:(Ct)feO 2 
0- C/#©»ra©iaS±#SriifiKT-5;t«6tC«. EC 
0«l8S«TTttO E M«BSwT-eJ; 0 %^'X\t.iz^ < M 



■[0 0 3 2] Ecommmmrx'iti. f^&mtiamit. n- 

<«^2 0° ATDCIC|Sg-r-5®*«J;<. ^LXCtl 
ft^2) X(DW]i^(Of^mt. n-Jl.Kx^'-h+Mlin 

>/\*-i5' 1 6tt2 0° c/mzm^^mmmiz-^um'^ 

[0 0 3 3] EC 0«BSTT«. MJSEn >/t-^' 1 6 © 

MS (Tc) Ammi^mum (to tc^Li,^A^-tnj;o 

D— ^2 2fCJ;»9B8li5$n, :/P >y 5^ 1 0 4 rtlr^^tl 

^ J; 3 ICX> >7 >pr^;«f X [^t:ft^«^W1*^*^fiS;-r 

^ /'^x^^mitf&mtsti^mm, x>s?>ttoEMWBS 

> V >S^^H c :*f X coss:tiiSij^««/Mb S ti-5. 
[0 0 3 4] igfetB (LEV) Sfc«®(SSrm*M (U 

LEV) u^ji'X<D9-^)un^z^iJ7.Hcwcmm<omm 

(r>±tz^mm\t. mmipm^imco^itx'&^ii^^^^n 

t>t>mmi¥mitizmt>yB:f^^mm) ^'isic/t^^*^^^*' 
(0 8) \zm^-^nrc4 o o o-^-ovf^^mm (ftis 

1) . 1 0 0, 0 0 OT-f JUiil^fiti* (ft^2) *5j;t/t 
1/^*510-5 OBDM!« (fti^3) ©MJ*HC35&^<&^n^ 
n^LTliS (OBEMiiitt. #^T#Stt«l«)XU 

•y->3;uKicfcs<t#A^n-5MjiiT-$.-5) » osoftt 
!«i4ooo/ioo, 0 0 o-7-()vmmm<oHcmm 

':^^t^mm-ri>tzib(nyjmit. ^-Bi^mmmiKm^iziy 
iDn^%mm^izm-:s<mm^it<r)^mism^io'bm<^^ 

[0 0 3 5] ±ai®J;-5(C. a*L<;5:t,i5"-l-;l.A'f :/ 

H c;^aj4'S/Mfr-5fc:26cD E c aeg 
tt. mn.:^x<Di]am^MmLx. u-)i']i7.^-hmm 
'p^x<nmmisDmmmt:mt^r^:iiiX'$>i>, mmi^m 

itm^^^m'mm\z—^\z:^^'Dmm-^-<^)\^iimmmizm 

»;^xJ[ra.^iiJ^&$iJfflit--5> c itt, ^5£$tifeWrBl(c*:> 
[0 0 3 6] ddTiag *#figt"-5t, ^lOStCtt. E 




c o *5 J: txo E M X > V > aiaififfls tc*f -r -5 MJ«faS^-f 

i^ymmt, 7-rHij>^' (oti.f.^v2 oi^omm) 
ea^i^ofjDjSttffi, (p#Pb1>2os>) ^mtr^, eco 

/FJtSrfiJffl-r-5«rS]*tag.oT;^K., <:fi5iDji4'2 0'' 
tiix.>z^>mmm^j^K)'bmmx^^cii^m^LXi,^ 
-5. -etu^x. ®9*>5, Eco«6is«, mmi^mm'i> 

mm-^-f i7 )nzMmmzmm.iS7.i}mm-^^—^<Dism 

[0 0 3 7] 01 ott, mmi^mitmr^'i'poEcot^m 

'\©jiffl<&esj^-r -5 fcOTS -So HI QIC 
«, x>>?>n-ji/HX^'-h*ie>f^ffl{t»irHltt3co4 0 
0 0 V'fjUS^Mii. 1 0 0, 0 0 0 V'f ;i/M«E*3j;t;c 
o B DMJK©iaa?*Wfl®W»i Lt:/p y h StiTti 
^, ^^fbLfcOBDMiK«. 4 0 0 0 v-TJUS^MiK* 

j:txi 0 0. 0 0 0 v-f juii^MJK m^izmmvxf,^ 

ticas^tifcii. *r. 4 0 0 o-7^)imm^^z/i 

0 0. 0 0 ov'r;pMiSf<7)?as«. Mitf^ffl^kfaseAT 

(•r/^ct)*.a'j^$n-5«i«cMLT*tJ4 5 0° o 
^T^iziiS'Mt^n^mmit, m&izmmLxi^^^mm 
iz]thx'^itLrcOBDMm<Dm-t\zr-DiiM^K 

[0 0 3 8] m 2 (DmrnumMmmmit. mm^^m^if 
mitmmizt>rzDmmum^mi^-r^z.ii\z^-:)xm.m 

mmmmmi oit, mmo^i^m^m-rummtimm i 
^mmmzm^-r?>fttb, mm=i>/-<-^ i e ii*g^$ 

^nfcj!lD^SrS^-rsrcS?)<?5n>hD-^2 2T*o 
T. ia^-fe>t>-2 o*^6m;^;{t^2 1 <&§ftL*^of^ffl 
{kMM*M«Efi*cD^^k tS'::^irfl4jin >a*-^ h C ©- 
^^SJgS^-r 5JtS5«^&^^-r S n > h D-7 

««Efi«$i]^^Bl 0(0^2 <^«ffiLliB^«:«sj«. 
mlcc»^FSL^^A«^0iJ<i:l^l;®m^^^T:feD. 3>h 
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'[0 0 3 9] mmumum&mi ocom2<Dj'f$Lv^* 

/54J«S-«K65C-^(7)tiJ^TJ!)D|8l-a:Lie).5. n>HD- 
^2 2F*?CDr]>t:i-^yD^^5A«_haiOJ;5(CEC 

y A/ F It fr T 7 -f H U > i^/N'-f A X ^^gK t 
,^iAc^'-i'5>i/<£$ij»L.. n-;i.Kx^'-hffiK4'x> 

i^>i 2WT'f ]^u>ifA^<bmmi]ammizm^&^m.m 
omi^ikm\ziyrzDmm&nz-^tmmisamwi'^^^c 

[0 0 4 0] ^{'01 o*#M-r-5t. m&izmm-r^ 
4000/100, 000 mmo^m-^. mmi^mitu^ 

iEizmm-r^mmizii\.^x^-r^mmM^^<Di^mx$> 

-5. 010*^6.. O B DMj«CDiaae^fbS!l^ 

S*>^^^-r-&C^LTtt. 3> ho-^ 2 2<D^2 C7) 

tB^-r^¥§^mn 3 s *^^-rs. »«ia««ijfflisg i 

0<^^2c75<ffSbt,i:B:^C»|tr43l,iTtt. n>hn — 5 2 
2«, MI Lfg^gg2 8fCjg^m^3 8^«$&LTMj» 

f So 

[0 0 4 1] *;fc01 0 *#aH-rs<i:« ECOX>>'> 
«!lWt5BSt?i!lfP4'. OBDMttES««, 4 0 0 0/1 0 
0, 0 0 0-x"r;Pttj«OM«lffl*J:0t>ffl^fC(St,J*J^ 

T^s=K^,»!i^ta« (01 imm) izmA^-r^x^^-r^ 

2<Dtff-^v\^^Mii^&nt. mmi^mri^, ^M^nr^m^o 
t)S5Vi^5^$tifcB^iaK mi oizisif^mmmmz 
j;f9*«)4 5° ctLTs^$n-5) *e-rn^-r-5B#p^tc 

ao'<Jg5^ai;^«^3 8 ^^^LftSo clCDi^-a-, B« 

[0 0 4 2] ^Jria 1 1 ^#HH-r-5i:< F T P 7 5 CO^ 
#^^ffigC^i-«M« 4 0 0 0 V-f 1 0 0, 0 0 0 v-r 
;i/:teJ:t/fOBD«4«E<D:7'a>y h^t^^tlTt^i-S. 01 1 
it. OBDMjafi4 0 0 0/ 1 0 0, 0 0 0V'f;UMJK 
PBl«)^l%Sa!^Ai*lj5 0° CT*-S>Ci^S^bTI/i-S.o 
^^^^^TT, OBDtej«i:4 0 0 0/1 0 0, 0 0 0 
V-f;Ufi!l5«PBl®ffl(«$nitSSIItt, »«E®«^«S8H 



(10) 



^mW- 1 1 -3 2 4 6 



[0 0 4 3] 012 ^^fSf-Si, f^^X>>'> 1 2 <D 

* , f^fflftwra f * s M«ias«)a5« \z&-^i,^ 

> 1 2 *jl&i)cr-5;ittC^t,iT (X7^-y7'2 0 0) , M 

!«tag (Tc) Mm.±>-*j-2 oiz^ommff3izm^ 

3ti-5 (2 0 1) . SS-tr>-!J-ffi;»j2 l3&«3>ha— 5 

-^2 2cD;*t'jtc^ts$ti, ^m^ixtzmmf^mum 
(Ti) tjtt^^n (X7^-yy2 0 2) . Mmum^^if' 

-fen-jUHX^-hMftlSrJ&^-r-S) . x>>7>ftiriWg 

y2 0 3) . ^e.tcpj^-r-5<t. x>>?>i 2,^ik^^-i* 

JS!;Sn. ECOiSIIIS<&*fTL, ^n\Z^I0 7-i \iO>^ 

*^ibmmt£ijam'p(Dx.>i^ymipi^mizt>fzommt^iz 
^-izyifi^x. mmnmmmz-'^nnamm'^'&m^-r 

Sfc*x>>?>jS<n-;i.KX^'-h«W>f tT'-f HU> 

^^bTl.i'5t#i^t)2 0° ®ATDC(Ci)|gn$tl.5, Mi« 

(X5^-yy2 0 4) , X>v>-fe>-y-2 6 ttOEMiEBS 

>yy2 0 5) „ a^ro^frTfc*5i^T. tt^Eia^tt, s 
^(*iiita*tc[6]A^-;)T±#b^tts (ail), mmu 
ffi*t^a'i^tifcfpfflia«7^7x*<ji 0 0° c«^3gta« 

mizmv^'^t^'tnjziohi^'^^mmizMr^Mmumoi^ 
fbfij^ (Ri, R2) f)mmitmm^\zm^^timm^ 

(X7^-y7'2 0 7) „ fasro^fkW^Tj^itt^^n (x^ 
>7 7'2 0 8) . ^LxhLhmmumA^^m-^n^^m 

iKMaiTit^S'I^nsf^ffliaSJ; 0 <gi>»iig«iasws<b 
lRJ^J:Ot>:*:€r<;ft^»<t (X7^-;;:/2 0 9) , a>hp 



-^9iit^rzitm^<on!m¥S7^^:j.-if\zm^r^ (x 

■7^-;/y2 1 3) „ 

[0 0 4 4] nm. mmumit, ^^^(7)m^cDmm=i 
y/^-^iz^m<D^^-^tirzmmum (Tt) ^rii^x 

±#big?tt^), ^2ro»SLl/i:&fef;43tiT«. 02{r 
^$tl'5^2<DfiFSLtigKl O^^fflbT. X>>^> 
*5jiSif;$ti;ti^*^e.M!«iaffi?5^S«?aK^&«T (XT" 

7^2 10) t^^TcDiSil^rBl (t.) U>hO 
-7 2 2{CJ;0th#$ns (T.T-yyz 11), OfciT? 
igjiB#rBl*i, n>hD-7 2 2tc:iait^tl-5^Jtfit (t 
p) iJttSt^n-g. (X7^->y2 12), fcLfeB^Pal^tn 
>hD-5 2 2l'tEig^nSi^SM (t„) *®-r<i:, 
n>hD-7 2 2«MI LtCfi^<t^3 8$ffi:^jL. =l 

(X5^-7y2 1 3) , 
[0 0 4 5] f^t)«3tr, fe-5(.iti^2«jiFSLl.ifl:#:0iJ 

\zm^x. mmf^m-fimi 2 5' c (•r;i&:to-6ftit«a« 

iz-zii^^xmrmzmi-x^mmzm^-^ ti^o h l feMJSt 

iaS®^ffia5i-M*i^^w®J;0t)iSt>t, :3>hp- 
7 2 2 ttM I L fCjSS^«^ 3 8 ^mtl b, a.— «f tfttSE 

:/2 1 3) . 

[0 0 4 61 x>i;>l 2*i«)f^LiKtt-5<t:. Mi«taffi 

1 1# ^ CD X > V? > «) ^ ft= t C a -r -5 * T- ± # L ^ tt ^ d 
iiiZtt^ (X5^->y2 16). M3 W:trj*fC*5^iT«, 

Mj»si&fia?*«3>hD-7 2 2 tiioaiii^^n (x^^ 

•y:/2 17) . ^LT^^^Xl^y v'3;UK<tJttS5;Sn 
-5 (X5=--yy2 18). ^l^«^tt«ia«*^?*^(D^ll) 
«SI(C*fLTi^^^tlfcX^-y->3;K-* (A) ^Om^ 
n>hD — 52 2fi}tS^aj:*(i^38S:MI L2 8 
(;ai;bL, 3.— tf(cMf«3i>A*-^^ft:*fe«ilS:l^<o?I 

ufs^^mm-r^ (2 13) . 

[0 0 4 7] fi4!«ia**^X7-'y>^2 0 2l:Tf^ffl<biaa 
^O'bic^^^t. Cintt, X>v?>Mi«*i5fefTOi!lf^*^ 

e.?it*5^t,ic:i(7)Jt^-t:*-5. c:o«a-> x>v>i2 
x>>'>:tfXI^*s<k^«^&«)4^Silc/j:SJ;5fcl^tii 

^ns {X7-y:/2 14) . -eoi^. tt!«ia««, ^ 
*a*i B sra« Sig-r * stit-r -2) J6 w c jBi 

(Xx--v3^2 1 5) . fi4!«taS*tggta«^S8 
-rt, ^5«'^{b*^K-r-5fcS6(Dm3ro*fSLti;^fe*i 

[0 0 4 8] ^mizmmi^^%<D\z\im^ii^uj:'5\z. 

':^iti.rzHc^m<Dmm\t. mmum<nm\:m'^. ^tz 
itmm^^^^ ^ntzum \zm-r^mm * tz it^-^-^mit 

\z^^ «!«taa!C0Wffi JC < fiij^ J; 0 «fT u # ^ . 



(11) 
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[0 0 4 9] *^H^«. M!lS3>/N'-:5'F*q(-SaB$tlfc 

[0 0 5 0] mt^mizmmLfzh<D-v$>ni,t, ±m<DM: 

[SiS©«Sm;a:ltt?«] 

[HI] mmiifm<m^'p<DmmmmMmNi(D-:ray h 
[04] OEM*5j;c;fEcofti!!iifflSW?ai«iSfc*f-rs 

[S5] S4fC43tiT{^ffl^nfcOEMt5j;OtECOfi4 

mummmmmizM-r^mfs\\zm-r?>mmum:^^um 

[0 6] 0 2«MiKSa$'JffliegroMl(om«:0iJ*{sEffl 

[0 7] i^mitmr^izt)tzK)mim^nrc4 o o o-r-f 

1 0 0. 0 0 0 V-YJl/^SilXOBDMafnWN'— cJ' 
[0 8] M«fn>A'-i^Sif^W3e#1^JiWP^CtofcOil(l 



k$tifc4 0 0 0 v-f 1 0 0, 0 0 o-v'-f ;u*3«fct>' 

[09] ECO*3ctt/fOEMX>v>$iJS(«8lllS{rSeoT 
JIJDlSl^nfc 1 0 0, 0 0 0 V-f Jl/ftfeiSEiaSoyD-y hT 

[010] Ecoai>-j>M'mmmiz9£z>xmm^nfz 

4 0 0 0-7'f;i/, 1 0 0, 0 0 OV-f J; OtOBDSi 

(01 1] ^^«^^frT{ct5tt-54 0 0 o-r-f;!.. i 

0 0, 0 0 0 V-f ;P*3j;UtOBDMj«<?5:7'n-;/ hT* 
•5. 

[012] 0 2(7)M«f?aS^Jef^B(7)^2W«F*Lt.^ft 

/MkT^fcJ6CD^l. m2:fej;t/:m3©j(fSUti:;^fe<^ 
«il««tn0T&S. 

1 0 a^MiQ^s 

1 2 |^esx>>7> 
14 #^:tfx/N--i':/ 

1 6 mm^>/'<—^ 

18 5^-f;w/t'r>' 

2 0 um±>-*)- 

2 1 ta«-fe>-ti-ai:(jfi^ 

2 2 n > h □— 5 

2 4 :iL>i?>mmmm 

2 6 X>i^>-fe>-y- 

2 8 mmmmm^>-f 

4 8 /JNT^^' ;?«>>'3 ^:^>;/:^;P^:t'J1^ 

5 0 S!Sl!7-fJU^' 
5 2 y<X«l!±iS 

5 4 P I D 1 

5 6 P I D2 

5 8 lK%m 

6 0 ^JI^-S'I^-CJP^ 

6 2 w&mi^y-<-\^ny^W:m 

3 0 0 ■y->:/;m^ 

3 0 2 nmmy -oi^ mi] 
3 0 4 y-fx^ajigs 2com:^ 

3 0 6 PI D2(Dmtl 
3 0 8 F I D 1 ©ffi;t; 

312 fl^'jr^ :*.>zy3>1^—^ljy:f)l'=^y')\^(Dmi] 
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